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In This IssueHerpes: It Takes Two
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Herpes simplex virus-1 (HSV-1) causes oral, genital, and ocular lesions and in some cases
leads to lethal encephalitis. NowSatoh et al. provide new insight into howHSV-1 gains entry
into cells. The authors show that glycoprotein B on the surface of HSV-1 viral particles binds
specifically to PILRa, a receptor that is expressed on the surface of human cells. This inter-
action, in collaboration with a cell-surface receptor that associates with HSV-1 glycoprotein
D, is required for infection. These findings demonstrate that cellular receptors for both
glycoproteins B and D are required for HSV-1 entry and provide new targets to control
HSV-1 infection.
Telomerase Picks Up New Partners
PAGE 945
Telomerase is a ribonucleoprotein complex that adds telomere repeats, a process critical for progenitor cell function and
tumorigenesis. To better understand telomerase function, Venteicher et al. purified telomerase reverse transcriptase
(TERT) protein complexes from human cancer cells and identify the ATPases pontin and reptin as new telomerase-associated
proteins that interact with both known protein components of telomerase, TERT and dyskerin. They show that pontin and
reptin are essential for assembling a telomerase complex and that this complex is highly dynamic during the cell cycle. Their
findings reveal previously unappreciated complexity in telomerase biogenesis and suggest potential approaches for
interfering with telomerase in human cancer.
Chromatin Marks Hunt Down FoxA1
PAGE 958
FoxA1 is a pioneer transcription factor that helps establish tissue-specific transcriptional programs during the development of
a variety of lineages and in cancer. Lupien et al. address the question of how FoxA1 regulates expression of different sets of
genes in different cell types. Their results indicate that differential binding of FoxA1 to chromatin sites is dependent on the
distribution of an epigenetic mark, and that FoxA1 binding further alters chromatin structure leading to the recruitment of
lineage-specific transcription factors. The study highlights the importance of the interplay between chromatin modifications
and FoxA1 binding in the establishment of tissue-specific enhancers and programs.
Terminators Forced to Reveal Their Mechanisms
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RNA polymerase (RNAP) is highly processive, maintaining its grip on DNA over distances of thousands of bases. Despite the
remarkable stability of the elongation complex, RNAP reliably releases its RNA transcript at intrinsic terminator sequences
without the aid of additional factors. How terminators destabilize the elongation complex has been unclear. In this issue,
Larson et al. report the use of single-molecule techniques to apply forces to individual elongation complexes. They found
that termination mechanisms differ depending on the sequence of the terminator, although the predominant mechanism
seems to be shearing of the DNA:RNA hybrid. Further, they were able to formulate a quantitative model that successfully
predicts the termination efficiency for wild-type and mutant terminators.
A Cohesin View of Transcription Termination
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In S. pombe, cotranscribed convergent genes generate overlapping transcripts in G1 phase of the cell cycle. Gullerova and
Proudfoot now show that the double-stranded RNA (dsRNA) formed by these transcripts induces localized RNAi-dependent
transient heterochromatin formation. This results in the recruitment of cohesin to these chromosomal positions. In G2, cohesin
is further concentrated into the intergenic regions of convergent genes, which further blocks dsRNA formation and results
in transcription termination. Cohesin is released at mitosis, and progression into a new G1 phase restarts this cycle. These
results uncover an unanticipated role for cohesin in regulated transcription termination and provide insight into how intergenic
cohesin is repositioned during the cell cycle.Cell 132, March 21, 2008 ª2008 Elsevier Inc. 901
Hormones and Motors Move Chromosomes
PAGE 996
Challenging our current understanding of gene activation through linear and pair-wise promoter-enhancer interactions, the
entire nucleus seems to be mobilized in response to a hormonal signal to establish specific intra- and interchromosomal
interactions as revealed by Nunez and colleagues in this issue. The work reveals a striking specificity in chromosomal inter-
actions, and themachinery required for this nuclear architectural reorganization includes nuclear actin, nuclear myosin-based
motors, chromatin-remodeling complexes, and a specific cohort of transcriptional coactivators. The gene network is further
found to coincide with interchromatin granules or speckles, and this colocalization is functionally critical for enhanced gene
expression in mammalian cells.
Barreling into the Mitochondrial Membrane
PAGE 1011
The outer membranes of mitochondria, chloroplasts, and bacteria contain b-barrel proteins. In
eukaryotes, the b-barrel proteins are essential for communication of the organelles with the
rest of the cell, but the mechanism of their membrane integration is poorly defined. Now Kutik
et al. have identified the sorting signal for targeting b-barrel proteins to mitochondria and have
examined their insertion into the outer membrane. The signal is recognized by a hydrophilic re-
ceptor that is embedded between channel-forming membrane proteins. The authors propose
a two-stage mechanism of signal-driven insertion into a membrane protein complex and sub-
sequent integration into the lipid phase that may represent a general mechanism for b-barrel
biogenesis.
Got Vitamin C?
PAGE 1039
Among mammals, only humans, fruit bats, and a handful of other species are unable to synthesize vitamin C from glucose.
Here Montel-Hagen et al. find that red blood cells of these species express high levels of the glucose transporter Glut1,
whereas this expression is absent in all vitamin C-producing species tested. Furthermore, the authors demonstrate that in
human red blood cells, Glut1 preferentially transports oxidized vitamin C rather than glucose. This switch in transport prefer-
ence is modulated by the protein stomatin. Therefore, Glut1/stomatin coexpression in red blood cells appears to have
coevolved with the loss of the ability to synthesize vitamin C, thereby providing a compensatory mechanism in species unable
to produce this essential vitamin.
More Than One Way to SKN the Insulin-Aging Link
PAGE 1025
Insulin/IGF-1 signaling is central to growth and metabolism and has a conserved role in aging.
InC. elegans, reductions in insulin/IGF-1 signaling increase stress resistance and longevity, ef-
fects that require the FOXO protein DAF-16. Tullet et al. now show that the kinases AKT and
SGK1 that are activated downstream of insulin/IGF-1 signaling directly inhibit the transcription
factor SKN-1. SKN-1 defends against oxidative stress by mobilizing the conserved phase 2
detoxification response. Reducing insulin/IGF-1 signaling causes SKN-1 to accumulate in
nuclei and activate target genes, resulting in increased stress tolerance and longevity. The
authors’ findings indicate that SKN-1 is regulated by insulin/IGF-1 signaling in parallel to
DAF-16, and that the SKN-1 transcription network promotes longevity.
Weaving a Web of Pluripotency Factors
PAGE 1049
Pluripotency is maintained in embryonic stem (ES) cells via a transcription regulatory network.
Althoughmuch attention has been focused on the core network, comprised of Oct4, Sox2, and Nanog. Kim et al. now expand
the core network by analyzing the binding of nine transcription factors to ES cell promoters. This analysis reveals a high
interconnectivity between the factors. The authors find a direct relationship between gene expression and binding of multiple
factors and propose a transcriptional hierarchy for reprogramming factors, which will serve as a useful resource for further
studies of ES cell function.Cell 132, March 21, 2008 ª2008 Elsevier Inc. 903
